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Atmospheric Energy Transport

January 1933 ¥-F., regridded ta T21.

a ME EQE SOE 120E 180E 180 1504 120% oW B0 S0 a
Q January 1938 F,. potenflal functlon centoured. »102 g 1
Do T I NN R N N NN T AN N S [N TR O A TN R [N TN A AN TN TN A T TR TR T I T |
U 4 T A - |
S _ g
O ¥
E S — g —
g = A % iy
om + ;:- 1-:, - L
H B L} 1.".1: -
1 08 4 2 . ‘;"-J‘_‘ F "‘;-L_". £ "‘-'i'---.i.___ln___j__..-h-"'i’ _h’_r"‘, “:..'I - L & a '.‘L_j‘__ﬁ"'-: W -
C) . F ;_'i"'i‘"z-—-;---q.---:-'1;"'1,':_-,__,;.-—-5." - B
i 20 S T S S S S S
I I EQE —

< gm T T
LL q HIE EIE 9aE 120E 15QE 150 150% 120W acy aly I a



Energy Balance over Land
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@  retrieval method (x5

AsA

surface radiation: model B of CERES SSF
SW: Guptaetal. (2001); LW : Guptaet al. (1992)
surface turbulence: bulk formula: SST, Qa, WS

Ts -Ta, Qs - Qa, WS, - WS5cean
TOGA COARE algorithm (Fairall et al. 1996)

H ar =1L C (Ua-Us)(Qs- Qa) (1a)
Hoy =1 CoCq(Ua-Us)(Ts- Ta) (1b)
NSF=Hgy +Hiw - Hiar - Heen (2)

data analysis:
CERES — surface radiation; TMI — bulk parameters
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ship vs satellite: LH

Ship Ship inertia- | Ship Satellite
Covariance Dissipation bulk Bulk

Ship Covariance 101.48 W/n¥ 0.542 0.604 0.142

Ship inertial- 6.53 108.01 0.665 0.333

dissipation (43.04) W/n?

Ship bulk 12.46 5.93 113.94 0.506
(29.39) (38.38) W/m?

Satellite bulk -1.91 -8.47 -14.37 99.57 W/m¢
(40.88) (49.45) (30.79)
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ship vs satellite: SH

iy

Ship Ship inertia- | Ship Satellite
Covariance Dissipation bulk Bulk
Ship Covariance 4.72 W/n¢ 0.450 0.584 0.106
Ship inertia- 0.93(7.55) 5.65 0.243 0.050
dissipation W/m?
Ship bulk -0.62 (4.30) -1.55 4.10 W/m? 0.372
(7.55)
Satellite bulk -1.64 (6.31) -2.57 1.02 (3.98) 3.08 W/nv
(8.58)
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Intercomparison: zonal mean

Kubota et a. 2003, JC
(a) mean (b) DJF () JIA
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Fra. 5. Meridional profiles of zonal average of latent heat flux: (a) mean values, (by values Tor the northern winter season { Dec-Jan-Feh),
and (¢ values for the northern summer season (Jun-Jul-Aug .



Intercomparison: difference
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Fro. 6. Meridional profles of the zonal average of the ditference
between J-OFURO and HOAPS, and J-OFURO and GSSTE Those
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Kubota et a. 2003, JC
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DD
i, summary @

 TRMM: CERES, VIRS and TMI — heat balance over ocean
surfaces. The data could be used for model validations.

 |nstantaneous bias (rms) errors are approximately -1.9 (40.88) W/nv,
and -1.64 (6.30) W/nr for surface LH and SH fluxes, respectively,
when directly compared to in-situ ship measurements.

o Compared to Goddard SSM/I product: LH and SH biases are 10 to 30
W/n¥ and 6 to 8 W/nv, respectively.

» Tropical oceans generaly gain 46, 52, and 26 W/n¥ heat from the
atmosphere for northern hemispheric winter, spring, and summer
Seasons, respectively.
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